Eugenol and its new or known derivatives were prepared through varies reactions and screened by in vitro model of antibacterial activities using pathogen bacteria: Eschericia coli, Bacillus cereus, and Staphylococcus aureus. Nearly all compounds showed antibacterial activities. The obtained results demonstrate that eugenol was still significantly more active than its derivatives, with inhibition (14-18) mm, suggesting that this chemical transformation failed to increase antibacterial activities of eugenol. The presence of nitro, cyclic sulfonic ester, N-dimethyl, quinoline, amino, isocyanate, amide and ester moieties has no ability to enhance the antibacterial activities of eugenol.
INTRODUCTION
Eugenol is perfumery phenol with IUPAC name 2-methoxy-4-prop-2-enylphenol, a major compound from clove 1, 2 . Cloves are the tropical evergreen tree in the family Myrtaceae, Syzygium aromaticum. They are believed indigenous to the Maluku Islands in Indonesia, and are commonly used as a spice in various food preparations 3 . Eugenol shows widely biological activities such as antimicrobial 4, 5, 6 , antioxidant 7, 8 , acaricidal 9, 10 , anticancer 11 , anti-imflammatory 12 , etc. As resistance to antibiotics becomes more common, a greater need for alternative treatments arises. Antibiotics have saved millions of lives against infection by bacteria. Irrational use of an antibiotic can cause dangerous effects against a human being. One, in particular, is the big problem of bacteria resistance against present antibiotic 13 . Antibiotic resistance can cause serious disease and is a major public health problem. Antibiotics are grossly abused in developing countries, especially in Africa and Asia for example, purchase without prescription in local pharmacies and drug stores. One alternative to solve this problem is by designing and synthesizing new or novel bioactive compounds as the next generation antibiotics which can replace the present resistance antibiotic. Design and synthesis of new and novel antibiotic can use natural products as source material. Readily accessed natural products, in particular eugenol which is easily isolated from the dried leaves of clove and could be used as a starting material. In continuation of our research on natural products particularly eugenol, chemical transformation and an antibacterial assay of eugenol and its derivatives were reported. 
EXPERIMENTAL Materials and Methods

General Procedure
Preparation of test bacteria was adopted from Artur Smânia Jr 13 . The antibacterial screening of eugenol (A) and its analogs (B-J) was assessed against three bacteria species: S. aureus, B. cereus, and E. coli maintained at 20ºC in Brain Heart Infusion (BHI); of each stock-culture (300 mL) were added to 3 mL of BHI broth. Cultures were kept overnight (24 h)at 36ºC ± 1ºC and after 8 h of incubation the purity of cultures was checked. Suspension of bacteria was diluted with sterile physiological solution, for turbidity tests, (turbidity standard 0.5), and diluted with BHI broth to a density 10 9 UFC/mL (McFarland standard 3). 14, 15 Inoculum of bacterial was spread on a sterile Petri dish agar using sterile cotton swab. Sample (50 mg) was dissolved in dimethylsulfoxide (DMSO) (10 mL) yielded concentrations of 5mg/mL for pure substances. Pure compounds (50 µL) were added to each of well according to its code and incubated at 36ºC ± 1ºCfor 24 h, under aerobic conditions. Zone of inhibition was observed. Zone of Inhibition (ZOI) was measured in mm. Two replications (R1 and R2) were performed in this test.
RESULTS AND DISCUSSION
New and novel compounds are synthesized without any biological activities tests are not valuable. Antibiotic screening is a simple method to determine the biological activities of new or known compounds. Ten compounds were screened against three bacteria species namely eugenol (A) and nitroeugenol (B) both are known compounds and eight new compounds (C-J) which were easily synthesized from eugenol (A) (Scheme-1) 16 . Table 1showed that eugenol (A), and derivatives (B-J) exhibited an inhibitory effect on three bacteria examined, with diameter inhibitory value (3.5 -17.5) mm. Eugenol (A) was significantly more active than its derivatives with inhibition (15.5-17.5) mm and its derivatives have range inhibition (4-11.5) mm, suggesting that the presence of nitro (B), cyclic sulfonic ester (C), N-dimethyl (D), quinoline (E), amino (F), isocyanate (G, H), amide and ester (I,J) has no ability to enhance the antibacterial activities of eugenol.
CONCLUSION
Eugenol (A) and its analogs (B-J) showed antibacterial activities against Eschericia coli, Bacillus cereus, and Staphylococcus aureus. Eugenol (A) performed the highest zone of inhibitions compare to its derivatives (B-J). These preliminary results were a starting point for further pharmaceutical investigations.
